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Portions of this document may be illegible in electronic image products. Images are produced from the best available original document. Introduction Because no facility exists which has a spectrum similar to that expected in a fusion reactor, existing fission reactors are being used to test the behavior of materials. Although it is believed that the change in material behavior will be most sensitive to displacement damage, the transmutation of composition has long been considered important. The major effort is in the gaseous transmutation products, particularly helium. However, now the importance of solid transmutants is being raised. Also, it is becoming realized that the transmutations in thermal reactors can be very large and can completely distort the composition of a material.
To determine the compositional change in typical fusion materials, calculations were performed for the first wall positions of two conceptual fusion designs and for positions in high flux test reactors used by the fusion materials program. The materials were chosen to be candidate first wall materijIJ^^ an insulator, and various elements to provide a broad treatment of possible material combinations, first wall candidates, reduced activation versions were also included.
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Description of the Calculations
To gain insight into the behavior in a fusion facility, the first wall positions of the STARFIRE and MARS conceptual designs were chosen. Because of its use of water as a coolant, STARFIRE has a strong 1/E low energy neutron flux shape. The MARS design, on the other hand, has relatively few low energy neutrons. Most of the high fluence irradiations for the fusion materials program will be in the FFTF or the HFIR. Therefore, two positions were chosen in the FFTF, one at core center [comparable to the midplane (or highest flux) position of the Material Open Test Assembly (MOTA)], and the other at the midplane position of the outer row (which is similar to the top of the MOTA). Calculations for three positions in HFIR were also performed, the first corresponding to the PTP, the second to a radial beryllium (RB) position, and the last to a hafnium shielded radial beryllium (RB-Hf) position. The fluxes for the last two positions (RB and RB-Hf) were kindly supplied by L. Greenwood (Argonne National Laboratory) from his dosimetry measurements, while fluxes for the other positions were taken from the standard REAC flux library.
The cross section and decay data needed for the calculations were taken from the newly expanded REAC libraries, (n It should be noted that for many of the reactions, the needed cross sections were estimated.
The REAC computer code systemt^) was used to calculate the change in composition for a six-year exposure at each position. For the HFIR positions, time steps were taken to be 0.125 year; for the other positions time steps were taken to be 0.25 year. The materials included in the calculation are PCA, VCrTi, HT-9, AMCR33 (a reduced activation austenitic), RAFER2 (a reduced activation ferritic), CuBe, Sialon, Be, C, Al, Si, Cu, Mo, Nb, and W.
5.3
Results of the Calculations Tables 1 through 15 
Conclusion
Whenever materials are exposed to a significant fluence in the PTP position in HFIR, the compositional change of the material should be investigated. However, other facilities (including fusion devices) also show some large changes for certain materials. 
